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VEfflCLE DOOR WHH PIVOT ARM 
FIELD OF THE INVENTION 

[1] This invention relates to a vehicle door, and more particularly, to a vehicle 

door pivot arm pivotally and sHdably secured to a vehicle body. 

BACKGROUND OF THE INVENTION 

[2] A conventional vehicle passenger door typicaUy includes a pair of hinges 

attachedbetweenthe doorframe and the vehicle body. The door swings outwardly ftom the 
vehicle body, from a closed position to an open position. However, this arrangement has 
some disadvantages. For example.apassengersidedoorwhichisfittedwithahingerequires 

a relatively large open space beside the vehicle to enable the door to be opened without 
striking another vehicle or object. Consequently, attempts have been made to improve upon 
the conventional vehicle passenger door. 

[3] Forinstance, slidingdoors have been developed for minivans as ameansfor 

providing improved access to the vehicle interior. Typically, the sliding vehicle door is 
mounted to the vehicle via a support mechanism which includes an upper track, a center 
track, and a lower track on which the sUding door is supported. Although such 
configurations are widely used, typical sliding door support mechanisms would not be 
suitable for use with a front door due to the lack of support for an upper track ahead of the 
windshield. Consequently, there remains a need for an improved vehicle passenger door 
which allows access to the vehicle interior without limitation from the proximity of the 
vehicle to adjacent vehicles. 

SUMMARY OF THE ESfVENTION 

[4] According to one aspect of the present invention, there is provided a vehicle 

which includes a vehicle body, a vehicle door, and a pivot arm. The vehicle body has an 
) interior, and a passenger door way which exposes the vehicle interior. The pivot arm has a 
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first end pivotaUy coupled to the vehicle body, and a second end pivotally coupled to the 
vehicle door. The vehicle door slidably engages a track on the siU of the doorway. With this 
arrangement, the vehicle door moves between a closed position in which the door is disposed 
within the doorway and an open position in which the door exposes the interior, about a 
radius substantially less than the length of the door. 

[5] According to another aspect of the present invention, there is provided a 

vehicle door for fitting to a vehicle body. The vehicle body has a vehicle interior and a 
passenger doorway exposing the vehicle interior. The vehicle door includes a vehicle door 
frame, and a pivot arm coupled to the door frame. The door frame includes an upper portion, 
alower portion, andapairof opposite sides extending between theupperandlowerportions. 

The pivot armis coupled to thedoor frame adjacent oneof the opposite sides, andincludesa 
pair of opposite ends. One of the ends of the pivot arm includes a first hinge for pivotally 
coupHng the pivot arm to the vehicle body about a first pivot axis. The otiier end includes a 
second hinge pivotally coupUng the door frame to the pivot arm about a second pivot axis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[6] Theinventionwillnowbedescribed,bywayofexampleonly,withreference 
to the drawings, in which: 

[7] Fig. 1 is an isometric view of a vehicle showing the vehicle door in a closed 

position; 

[8] Fig. 2 is an isometric view of the vehicle shown in Fig. 1, depicting the 

vehicle door in an intermediate position in which the front part of the door is held outwardly 
from the vehicle by the pivot arm; 

[9] Fig. 3 is anisometiic view of tiie vehicle shown in Fig. 1, depicting the vehicle 

door in a fully open position; 
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[10] 

position; 



Fio. 4 is a side view of the vehicle, showing the vehicle door in the closed 



5 [11] Fig. 5 is an isometric view of the vehicle shown in Fig. 4, depicting the 

vehicle door in an intennediate position; 

[12] Fig. 6 is atop view of the vehicle shown inFig. 4, depicting the vehicle door 

in an intermediate position, drawn at a larger scale; 

10 

[13] Fig. 7 is a top view of tiie vehicle shown in Fig. 6, depicting the vehicle door 

in the open position; and 

[14] Fig. 8 is a side view of a vehicle in which the pivot arm is positioned in a 

15 recessed section in the vehicle body. 

BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENT 

[15] The drawings depict a vehicle, indicated generaUy by the numeral 100, which 

includes a vehicle body 102 having a vehicle interior 104, and a doorway 106 exposing the 
20 vehicle interior 104. The vehicle 100 also includes a vehicle door 108 and a pivot arm 1 10. 

[16] The vehicle door 108 is conventional in constraction, and comprises an upper 

portion 142, a lower portion 144, and first and second ends 146, 148 extending between the 
upper portion 142 and the lower portion 144. 

25 

[17] The pivot arm 110 supports the pivoting end of vehicle door 108, and 

facilitates movement of the vehicle door 108 between a door closed position (shown in Fig. 
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1) in which the vehicle door 108 is disposed in the doorway 106, and a door open position 
(show in Fig. 3) in which the door 108 exposes the vehicle interior 104. Preferably, flte 
pivot arm 110 is manufactured torn steel, and comprises an elongate arm having opposite 
«>dsll2 114. ihefirstendliaincludesafirsthingellS which pivotallycouplestheptvot 

^ 110 to the vehicle body 102 about a first pivot axis. Tbe second end 114 includes a 
secondhingellS pivotanycoupledto the vehlcledoor 108 at drefirstendl46. Preferably. 

thehingesll3.115haveadetenttothe..byholdthevehicledoorl08inanopenedposi.ron. 

[18] A latch 124 is shown mounted on one side of the vehicle door 108. and a 

srtkerinisshownmountedonthebody 102. Altemately.inone variation, thelatchmis 

^ountedonthebody 102,withthestritell7beingmoantedontheveWcledoorl08. Inyet 
anothervarladon,.helatchl24ismountedo„o«,of.hepivotarmll0andthevehiclebody 

102 with the striker 117 being mounted on the o&er of the pivot arm 110 and the vehicle 
body 102. Ineachcase, thelatch 124 andthe striker 117 cooperate to secure the vehicle door 
108 in the door closed position. 

[19] The ,earwardendofthedoorl08isprovidedwithalatchl29. Astritorl27 

is mounted on the side 128 of the doorway 106. Also, typically the first pivot axis and the 
second pivot axis are vertical and ^ parallel to one another so as to minimize verttcd 
20 movement of the vehicle door 108 as the vehicle door 108 moves between the open and 
closed positions. However, as will become apparent, the first and second pivot axes may 
have a afferent orientation so as to provide a different movement to the vehicle door 108. 

[20] As shown in Figs. 2, 4 and 8, the vehicle body 102 includes abody panel 116 

25 dlsposedadjacentto and forward of the passenger doorway 106. Preferably, the body panel 
116 includes a recessed section 118, with the first hinge 113 being secured to the vehicle 
body 102 at aforeposition of the recessed secUon 118 (Fig. 2). The recessed section 118 is 
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configured toreceiveftepivotarmllOth^einvvhenthevducledoorlOg is disposcdinthe 
door closed position. Preferably, the pivot arm 110 and the recessed section 118 have a 
substantiany horizontal orientation. However, the pivot arm 110 and the recessed section 
118 may be incUned from horizontal if desired. 

[21] As shown in Fig. 5, the vehicle door 108 includes a release handle 120 

operativelycoupled to thepawlof the door latches 124, 129 inamanner well known in the 

art. The i^lease handle 120 is moveable to release the door latches 124, 129 m a 
conventional manner. 

[22] As shown in Figs. 6 and 7. preferably fte sill of «» doorway 106 iBCludes a 

guide track 122 disposed adjacent a lower portion of the doorway 106. -Hre vehicle door 108 
includes a guide arm or pin 125 which extends from the rearward lower portion of the 
vehicle door 108 and is received within the guide track 122. 

[23] As shown in Figs. 5 and 7. the doorway 106 also has first and second sides 

126 128,andthepivotarmll0isdisposedadjacenttheftrstsidel26. Preferably, the guide 
track 122 includes a substantially Bnear portion 130 extending longitudinally between the 
opposite sides 126, 128. and an arcuate end portion 132 which is disposed adjacent the 
20 rearward second side 128. Witti this arrangement, the door 108 toUows the contour of me 
doorway 106 along a substantial portion thereof, and then moves inwardly towards the 
vehicle interior 104 as the door 108 approaches the closed position. 

[24] The vehicle door 108 operates as foUows. Initially, the vehicle door 108 is in 

« theclosedposition,closingthepassengerdoorwayl06. The door latches 124. 129 retain the 

vehicle door 108 in the closed position. To open the vehicle door 108. the vehicle owner hfts 
the doorhandle 120, aiereby releasing thelatches 124, 129. The vehicle owner tiienappUes 
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force, via the door handle 120, in the forward direction and slightly outwards from the 
vehicle interior 104. 

[25] The applied force causes the pivot arm 11 0 to rotate about the first axis at the 

5 furst hinge, and the vehicle door 108 to rotate relative to the pivot arm 110 at the second 
hinge 115. As a result, the forward end of the vehicle door 108 moves outwards slightly 
from the vehicle body 102. The second end 148 of the vehicle door 108 follows the contour 
of the guide track 122. Consequently, initially the second end 148 moves laterally outwards 
from the vehicle interior 106. As the applied force continues, the first end 146 of the vehicle 
10 door 108 continues to move outwards from the vehicle body 102 and towards the first side 
126 of the doorway 106, and the second end 148 of the vehicle door 108 moves along the 
linear portion of the guide track 122, following the contour of the track 122. 

[26] The vehicle owner continues to apply force forwardly until the vehicle door 

15 108 reaches the fully opened position, thereby exposing the vehicle interior 106. The door 
continues to travel until the detents of the hinges 113, 1 15 secure the vehicle door 108 in the 
open position. Additionally, a detent may be provided on the guide track 122 to hold the 
door in the open position. 

20 [27] To retum the vehicle door 108 to the closed position, the vehicle operator 

urges the door 108 rearwardly overcoming the bias of the hinges 113, 115. The door 108 
travels rearwardly until ttie latches 124, 129 engage the door in the closed position. As will 
be apparent, movement of the vehicle door 108 during the closing phase will opposite to that 
during the opening phase, as described above. 

25 

[28] It will be evident to those skilled in the art that the invention can take many 

forms, and that such forms are within tiie scope of the invention as claimed. Therefore, the 
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versions contained herein. 
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1. A vehicle door system comprising: 
a door; 

apivot annhaving afirst endpivotally comiected afirstendof the door, and asecond 

end pivotally connectable to the vehicle; and 

a guide mounted on a second end of the door for engagement with a guide track on 
the vehicle, the pivot arm and the guide cooperating to cause the door to pivot and sUde 
relative to the vehicle as the door moves between an open and a closed position. 



2 Thedoorsystemaccordingtoclaiml.wheieinthefirstendofthepivotarmincludes 
afirst hinge pivotallycoupling the pivotarm to the vehicle body aboutafirstpivot axis, and 

the second end of the pivot arm includes a second hinge pivotally coupUng the vehicle door 
to the pivot ann about a second pivot axis, the first pivot axis comprising a vertical axis and 
15 being parallel to the second pivot axis. 

3 The door system according to claim 2, wherein the vehicle body includes a body 
paneldisposedadjacentthepassengerdoorway.thebodypanelincludingarecessedsection, 

the first hinge bemg disposed proximate the recessed section, the recessed section being 
20 configured to receive the pivot arm therein when the vehicle door is disposed in the door 
closed position. 

4. The door system according to claim 3, wherein the recessed section comprises a 
substantially horizontal recessed section, and is configured to maintain the pivot arm flush 
25 with the body panel when the vehicle door is disposed in the door closed position. 
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5 The vehicle according to claim 2. whetein o»e of the hinges includes a latch 
configuiedforanestingthevehicledoorinoneofthedoorclosedpositionandftedooropen 

position. 

6 The vehicle according to claim 5, wherein the vehicle door includes a release handle 

having a released position and an actuated position, and the latch comprises a pawl coupled 
to thereleasehandlcandadetentconflguredfor receiving thepawl within forretaining the 

vehicle door in the ar^sted position when the release handle is disposed in the released 

position. 

7 The vehicle according to claim 2. wherein the doorway includes a guide track 
disposed adjacentalower portion thereof, and the vehicledoorincludesaguideamirecetved 

within the guide track for supporting the vehicle door. 

8 The vehicle according to claim 7, wherein the doorway has a pair of opposite sides, 
thepivot armis disposed adjacent oneof a>e opposite sides, and the guide track comprises a 
subsomtiany linear guide track extending between the opposite sides, the linear guide track 

including an arcuate end disposed adjacent the other of ±e opposite sides and extendmg 
inwardly into the vehicle interior. 

9 A vehicle door for fitting to a vehicle body, the vehicle body including a vehicle 
interior andapassenger doorway exposingthevehicleinterior,thevehicledoor comprising: 

a vehicle door frame including an upper portion, a lower portion, and a pair of 
opposite sides extending between the upper and lower portions; and 

a pivot arm coupled to the door ftame adjacent one of the opposite sides, the pivot 
arm including a pair of opposite ends, a first of the opposite ends including a first hinge for 
pivotally coupling the pivot arm to the vehicle body about a first pivot axis, the second end 
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incIodingasecondhi„gepivotaUyco«pKngtheveMoledoor&an>e.oth»suppo^ 
a second pivot axis. 

10 The vehicle door according to claim 9. wherein the tat pivot axis is parallel to the 
second pivot axis. 

11 The vehicle door according to claim 9, wherein the vehicle door frame includes a 
releaaehanaeoperablebetweenareleasedpositionandanactaa.cdposidon.and„neof,he 

hinges includes a latch cotrfigured for a«es.ing pivotal movement of the vehicle door, the 
latch comprisingapawlcoupled,othereleasehandle.andade»entconfigu.edforrece.vmg 
tt>epawlwi.hinforre,mningthevehicledoorinthearres,edpositionwhen.he»leasehandle 

is disposed in the released position. 

12 The vehicle door accorfing to claim II. wherein the doorway tacludes a guide track, 
^dthevehicledoorincludesaguideanndisposedadjacentthelowerportionfbr^dmgthe 

vehicle door along the guide track. 
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